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(57)Abstract: a* 
PROBLEM TO BE SOLVED: To provide an exhaust gas treatment 
apparatus easy to be miniaturized and manufactured by efficiently 
utilizing radical producing function of electric discharge for exhaust gas 
treatment and provide a method for manufacturing the apparatus. 
SOLUTION: The exhaust gas treatment apparatus is an apparatus for 
treating an exhaust gas by applying voltage to a ferroelectric material 
disposed in an exhaust gas path and comprises a pellet containing a 
substance accumulating harmful substances of an exhaust gas or a 
honeycomb substrate bearing the substance accumulating harmful 
substances of an exhaust gas in the downstream side of the 
ferroelectric material. The exhaust gas treatment apparatus is 
alternatively an apparatus for treating an exhaust gas by applying voltage 
to a ferroelectric material disposed in an exhaust gas path and 
comprises a honeycomb substrate on which the ferroelectric material is 
deposited. Preferably, a substance accumulating harmful substances of 
an exhaust gas, a substance accumulating nitrogen oxides, an oxygen 
storage substance and/or a noble metal is further deposited on the 
honeycomb substrate. 
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[0012] 

As a substance ("accumulative substance") which 
accumulates harmful substance, alkali metal such as sodium 
and potassium; alkaline earth metal such as magnesium and 
barium; or zeolite such as ZSM-5 type, A type and X type 
zeolites whose cation is ion-exchanged with ion such as 
alkali metal, alkaline earth metal and rare earth metal 
ions is suitable, when the accumulation of NO x is intended. 
As an accumulative substance, the zeolites whose cation is 
ion-exchanged with ion such as noble metal ion such as 
palladium and silver ion, or VIIIA group transition metal 
or IB group metal ion is suitable, when the accumulation of 
hydrocarbon such as methane is intended. Moreover, as a 
catalyst component, noble metals such as platinum, 
palladium, and a rhodium are suitable. 

[0020] 

Fig. 2 illustrates the various embodiments wherein an 
electrode is connected to the honeycomb substrate 
supporting the ferroelectric substance, and illustrates the 
embodiment of the invention of claim 2. Fig. 2 (a) 
illustrates an embodiment wherein mesh-like electrodes have 
been arranged on the both ends of a honeycomb substrate, 
Fig. 2 (b) illustrates an embodiment wherein electrodes has 
been arranged at the periphery and core of a honeycomb 
substrate, and Fig. 2 (c) . illustrates an embodiment 
wherein band-like electrodes have been arranged at the both 
end parts of a honeycomb substrate. These electrodes can be 
chosen after considering an available electrical voltage 
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level. For example, it is necessary to make the distance 
between the electrodes relatively short in the case of 
using relatively low electric voltage level to discharge. 
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M<DW4g^S:S3 0 mm©6#S!U » i/a^itft*, 
^m^jf^ b. 0 2 (a)©«fc 5 fc*»jll©gfSl#x 

[0 0 44] X%0|8 

9ffiffl7K.*sVZ>P t -Y^S&Z SM- 5S-b'*7^ 
h£Pd--f :*>£&ZSM-5S9-tztf^-Y h tLfcJUft 

[0 04 5]Jfc«W5 50 
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[0 04 6] Jtt8W7 
Ofc. 

[0 04 7] -f¥«&HI (2) - 

ust^-SK-x^*. wihwi 

1. 7 mm o 1 . 2. 0 mm o 1, 2. 3 mm o 1 , 

2. 8mmo 1 <DM % >%!Rlfbfc. — tkt^M5~ 
8tC-Pl>T«^ 3'>©K#«a'JS2^^o/c <> C©*S 

-c *> ^ * > cc tt^w^ci 

[0 048] H^9 

SSi. 3 y v hJU©=j-^i-5^ hSf^-*Aaw«: 

BaTiOjX^ 'J-£2 6 0 g V * h U 

a SlT«*ii*. S 2 (a)© <fc 5 tC*»WOSP* 
&ca£BL-fc2 0 0 0 c 4 — feVl/x>i?>jt>^©g^ 
IB©mffirafciS^5 0 H z TSffi 5 0 k V©£»*BJ 

[0049] gyfcffl 1 0 

*>j*m,mc 7-h^T>5>a^*K^<afflbr-e© 
ur^x^Aa^ajau/cpm^cti©^-^* f 

[005 0] 1 1 

#gl. 3 U s. l;KD3-^5-f FSS^-*ASWtC 
BaTiOjiC e O, ZStsmSX? >;- (BaT i O 
, : C eO, = 2 : 1 ) *3 0 0 g V * vis*.-?- V Ltc 
550-CrjllEfiJltBaTiO^CeO, 
fHJ^^^^ASW^P^b/t. -^h^T>5> 
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coo5i] ttnm9 

z£PM&-fit. fmmu&i2 0'c<oim-c. ^^*a 

[0 05 2] Jfctapf 1 0 

5l|»Wi 0-rWHLfc^-3?7A«w*«efflL. »Scc« io 
E^EPfln-a-r tc. M!««iggi 2 o°c©ttfirc. 
AStffcffijftLTy^Mtf**©^-* u-t-zmm 

[00 5 3] JtS^S 1 1 

ff^EifflQ-a-rtc. J8«i&Kl 2 o°c©tt«£T\ 
AS#£ffi®u/cgm#*t£©^7^ u- h^Jtm 

[0054] -fPflfitSA ( 3 ) - 
@5K, Jt^W9^C*j^^^f-< U- h©j*StS* 20 
W(liT5) KLfc»^©g«MW9~ 1 1 . JtlOtt 

10-1 1 <D^7-4**V- h©Pffii%^f„ C©fe 

[0055] Xtfeft 1 2 

ttl3 0mmxg$5 Omm03-yi7-( h§g^— # 
AS*tKT-A l.OiiBaT i O s £, Jt«l±T?3 : 
Stt£Z>&*>K.3mVtcU^X'? 'J-^T9. 5g 

5 5 0°Ct , lB#ramfiS;L//c <J Ctl 30 
fC. T-h7T>5>Pd*^^fK^rffll<iTPd^rO. 
0 7q®#U f£*£©l£, 450-C-ClB#p a 1^XL/c 
[005 6 ] ^iSW 1 3 

KS3 0 mmXlS 5 Omm©^-^!^^ YWk^—i3 
ASMCCZ rO.iBaTi 0 3 *. MtfrC3 : 5£& 

~>^3-hL. 5 5 0°Ct? lBSRSJ&fiKL/c CtlfC. -f 
h^T>S>Pd7R^&?g?££ffl<,>TPd;&0. 0 7q 

tB&L. I£«i©f& 4 5 0'CriWMl/c„ 
[0 05 7] 1 4 40 

KS3 0mmxiS5 0 mm©n-^x 5 -Y hSg^— # 

ASfcffCT i O, £ B a T i 0 3 mfittr 3 : 5 £ & 

wa-H;, 5 5 o*c-c imr$Mf&btc. ctuc. ? 

h5T>5 >Pd7k^£j£?££fflt,>TPd£0. 07q 
tS$U $£**©&. 4 5 0*Cr lB$pa^L-/c„ 

[005 8] HS£#!| 1 5 
SS3 Ommxgj 5 Omm®3-yj7 ■Y I-Ka-A 
ASfcKe SiO^BaTiO,?:^ fi»tt"C 3 : 5 £ 
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5 5 O'C-C 1 BSRB&J&L/c CflK, f- 
h5T>5 ^Pd^&t&jg^Srfflt^TPd^O. 07q 
fgjftDft. 4 5 0XTClB#IMteSLfc. 

[0059] mmm 1 6 

Il3 0mmxg5 5 Omm©3-i'i7'f hS^-# 
AilttC SiCiBaTiO^, Mitr 3 : 5 ££ 

•>i3-n, 5 5 o°ct i mmm&Ltc. cn«c» -r 

!-77>5>Pd*MiI5:ffiUtPd*0. 0 7q 

jatu ^©fi. 4 5 o°cn mmmi&Ltc. 
[0060] n mm i 7 

DtS3 OmmxSS 5 Omm©3-S/i7-f hS^— * 
AlftKS i 3 N, £ B a T i 0 3 MJtT3 : 5£ 
^•2>J;^tcilI^L//cig^7';-?:ffl^r9. 5g^* 
r>i3-l-0, 5 5 0'C-ClB#r»Lfc. ChK, 
^h5T>5>Pd*K&?§i££m>TPd£0. 07 
(jJUSU 4.5 0TrTMB#|ffl*RRWfc. 

[0 06 1 ] -Wffi*k (4) - 
Xtfeffll 2~1 7-CPS?LfcM«©^^-*A»1vt©M4S 

2 (a)©J: 5K**WG*S»;tf*ilKl^K*«WE0fc. 

&B<DRjCC£KU TIB©»?E©**^ : 

CH, : 4 0 0 0 p pm + O, : 1 0% + C 

0, : 15% +H.O: 15% m& : fiX) 

£3 o hju/#©ffi«ri£a$t»-fc„ ttsntctftB 

?g8fc5 0Hz-CfIEEl 0kV©^S£«rEfWnU/c„ 
[0062] CCDttSTe. J88SJ*a&* 5 T,/9tQt&SL 
-CJh#3t!\ CH,©3Kb**. «M^zg«£^-^7 
AStt#>6©W#Xr£K©^*>e>itl?Gfc,, [5] 
Difa^*X^b«g«r«ffl L . ^JE£EP»n I, o fcig 
£«>«5£fcm». ttL^iOMM 1 2 ~ 1 7 £ b/c„ C 
©CH 4 mb^©^*S6ici£d?)r^-r < , @6^6 
r9-*^J:^(c. mEE*EPftn-r-5C:£{cJ;0. CH,M" 
1lfc^!i^crfi]±^£C £##*>£. AUO.f 
©•fe^5 i>£K>i>, S i C-^S i ,N 4 <SE>«fc5&iBMctt 

^#6nsc£*5^f). cn«, 7k^«?r$tf»H« 

«3> «tDSSL/cScm*s^fiK3n-5>/cfe£#^6n-So 

[006 3] Hife^J 1 8 

1 'J "J HJKOBfffiSPgtce^ (7tW7F-bt- 

h) ^''J^A • n*W«» (CH.COCHCOCH.) , 
Ba-nH,0 (¥-%}ft3-M 335. 5 6 ) © 1 4 . 4 
g£^b^^>CH)T-fe^;l'T-fe hi-- h (CH 3 CO 
CHCOCH,) ,TiO (^1262. 1 2) ©1 

1. 2g?rAn. CtlfC9!>?§?fiJ£OrT-fe h>3 0g?r 

[0064] C©WEBS«©±SP«:. §S35ml©-fe 
;bM«:iBSi^3 0 ^m©^?^^-^-^--^ ^ 
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— iwtfiait*aiAL. asi 5o-c-cbe^3o 

MPaOiBBlMflBKU 5B#RgjtfcgUfc 0 ^tt»T. C 
©^^— ^/ASW^BXO WL-v 1 0 0 O'CVlVfflimgiL 

fc„ cog^sf^©^-*As*t<D«a*ejn^»8. 4 6 

gT^-cfc. C©Sttv f±iX^Mf4©8 4. 6%#^.=- 

[0065] mmm i 9 

§a i y ? h ^©Wffig&jcs/ - i - ^/'d y io 

ABa (OCH (CH,) , (^12 5 5. 30) ©1 
0. 9gifF7-i-7'0!|<+f$>Ti (OCH 
(CH 3 ) 4 ) (^-12 8 4. 23)©12. 2g4A 
ft. CfttcSWgffJi L/T^ 0 s^IMtL 

tc. 

[0 066] C©»E^©±gP(C. &m3 5 m 1 ©* 
;l/ffi&tiSS#j3 0 Mm©M3l?v:*5p§CiTC^=i-i?i^ 
-Y hS^~2/A4i2gl,fc,, C ©Wffigf§©g4K«>fc 

a. -m<t$m*mAb. iasi5o-c-cE*3 0MP 

a©iHBB#HttRCcU 5B$p B ^&gtfc„ C©^ 20 

^.#AStt4m«3fflU iooo-CTmr«ifc. 
c©^a©^^-*Aa^©satt<jn»«8. 2 1 g-e 

&ofc 0 C©i«. {±&<&JH4© 8 2 . 
»ft±-C^£>^y?ABaT i 0 3 «:&-,/cfifc*B 

[0067] tmw 1 8 

HJtWl 8-CfflUfc©i|SIDSW3 5m 1 ©n-iP*^ 
-f H!a^*A(c, f^^y-jABaTiO^ 
8. 3 g^r>^- hU S£M©fg. lOOOtTl 
BSRS&Ji&Ufco 30 
[0 06 8] -fFffii^m (5) - 

mmm 1 8 - 1 9 titnm 1 8 -enas? i/fc^-^Aafcj- 
o^Hcciii^ir^u'r^fii u s^fc^-^Agf.*© 

*<C«fig2mm©fBilS[4jIU C©^gP©Rfgitt 

[0069] £©£ 5tCLtML?cgf^^tSg 
SHSU TK©iHJ5fc©#* : 
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CH,: lOOOppm + O, : 1 0% + C 

0,115% +h 2 o:3% (m&:mm) 

ms 0 H z 1 0 k VOStfteEP/JIIl/fc. C(DtKm 

KfcW5CH,OM^, ffi*&#Xieg£ AS 
6 © Hi ?£&©ilfta> 6 H-H b fc. ffi'J3£SK«S 
fiTfcofc. S'JS©^*. »W18, g»t0U 9. R 

vtt&ffl i 8 ocH.M^it -en-en4i%, 40 
9- i»«caiai«ft:*fij$-r -s c <t «c j: 0 c H.mt&& 

[0 07 0] *5fc#!l2 0 

ZSM-5MH2^5^ h (Si/A lit=40) ^ttKCC 

Ul^F£iB^*©AgM^©*;H:b/&5l : 1 <t&£fi: 
rasjoi/fe. C©7k^4 2B#raJS#l,fcf£. fjm&bT 
**»£S5£tcJ!&»3-e. ^t?6 0 OTC 2^fHM 
Lite. cnWO, HCBRtt^fffc. — 3r. ^rJl/f^ 
hM-te**^-Y h (S i/A 1 Jt=4 1) 47ktC#tfc;* 

tt. cfttc 5i^-fe y^ATkSiS^. -tz*-^ hif©A 

lH-?iWK-fey^Atti©CeMT-©^I/]:t*tl : 1£ 
&UT7k4?&<t*5&£{t^ffc;*-fcf\ ^t»-T6 0 0°C-C2Nf 

mmsLutt. cnccj;«3. no, 

[0 07 1 ] Cft6©HC©«SiL NO, ©#31 Rtf 
BaTiO, 4 1 : 1 : 1 -Q^tsitek^ V -418811 
L, IS3 0mmxS$5 0mm©3-yiv^ hH^ 
i*A!Mtc, HCKti. NO, ©#j?t MBaT 

i O, 49. 5 g 1 ?* vis^a- hb. 5 5 0°C-C1B$ 
ffiMf&Ltc. C©^-*ASW©W4S4ifiS3 0 mm© 

a^ss^ f vaSiTtt*. &.%tmm*mmL. 02 
ca) ©j; 5 te*&w<Dm%.#xmmmg*mi£Ltc. 

[0 07 2] mMffl2 1-2 9 

mmm2 o tmmvwiw&m, m&&± u ic^-r 

HC©*SiJ£NO, ©##J4'^#Aa#tCffl^l/ft:# 
^©gfm*'^^-ftffl^g4CF^ L/c 
[*1 ] 
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[0 07 3 ] -Wffi^* (6) - 
©#';* : 

C 3 H, : 6 0 0 p pm+O, : 1 0%+CO, : 6. 
5% + H, O: 15% (»Sj*:Sjft) 

«s o u v h;u/»©sHtt?i3teais-ttyt. 

ffl««5 0Hzt?«EEl 0 kVCDSatSraiftlLfc. C© 
tWBT. #*«Eflb&»6 3 0 4Wffl«©C, H 6 iNO, © 

[0074] 
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[0 07 5] 

C»W©«Wfi3 fl£S*> 6"C*>WC»JWt?j»«^4i©W 

«fc««#*»fl^BRE)f*©K»^*ii0w- -5 c <t 
30 *srti. 

[HmoMtttlM!] 

[si ] *fgi«©sf»^MKb»B%ff(^rsfleaaT 
[^ 2 ] 6tifc*«9i©9fa*/^}wk*ag; 

[S3] ftRtttttm 4 S«tt«K9«tfi}$ 5 ft £ffitt 
[04] 5ftHI«(*tm^-*AaH!f{cfflJ#3ftS*» 
40 [05] fe'^^-f **U-h©^Kb14t6*Jt^ 

[06] y*>©MKttttt*ik«Lfc^7r**. 
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F £ — A 3G090 AA03 M04 AA06 BA01 DB02 

3C091 AA02 AA17 AA18 AB01 AB08 
AB09 AB10 AB14 BAOO BA03 
BA14 BA15 BA19 BA39 FA02 
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GA06 GA16 GA19 GB01X 
GB01Y GB02Y GB03Y GB04Y 
GB05W GB06W GB07W GB09X 
GB1QX GB16X GB17X m07 
HA18 HA47 
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